Temporal and spatial expression of EmH-3, a homeobox-containing gene isolated from the freshwater sponge Ephydatia muelleri.
Homeoboxes have been particularly valuable in identifying genes involved in development. This prompted us to look for homeobox-containing genes in sponges, the most primitive metazoans, and to explore the potential role of these genes in their development. Using the reverse transcription polymerase reaction (RT-PCR), we analyzed the expression of EmH-3 homeobox-containing gene at different stages of development, and in different cell-type populations. The patterns of EmH-3 expression show that this gene is expressed differentially in the course of development and in a cell-type specific manner. The level of transcripts increases from undetectable levels in resting gemmules to higher levels at the moment of hatching and throughout the sponge's life. EmH-3 is strongly expressed in the pluripotent archaeocytes, whether isolated from fully differentiated sponges (adult archaeocytes) or from HU-treated sponges (embryonic archaeocytes). Conversely, in differentiated cells such as pinacocytes and choanocytes, EmH-3 expression is very weak and similar to that found in the resting gemmules. On the other hand, another freshwater sponge homeobox-containing gene, prox1 from Ephydatia fluviatilis is expressed almost at the same level at all stages of development and in all the investigated cell populations. Together, these results suggest that EmH-3 plays a role in cell determination and/or differentiation. In particular EmH-3 would determine which archaeocytes will multiply and undergo differentiation and which ones will remain undifferentiated.